Capillary electrophoresis with an integrated on-capillary tubular detector based on a carbon sol-gel-derived platform
An integrated on-capillary tubular electrochemical detector for capillary electrophoresis systems has been fabricated based on sol-gel technique. It consists of a sol-gel carbon composite tubular electrode attached permanently onto the outlet of the separation capillary. The device greatly eases the setting up of capillary electrophoresis with electrochemical detection (CEEC) as it makes possible electrode/capillary alignment without the aid of a micromanipulator since this integrated unit can be simply immersed in the CE separation buffer in an ordinary three-electrode stationary cell. To improve analytical performance of the integrated unit, the external wall of the exit capillary was etched with HF after the polyimide coating of the capillary had been removed. Influences of the working electrode length and the wall thickness at the outlet of capillary on the separation efficiency and amperometric sensitivity were assessed and optimized. The practical applicability of this configuration is demonstrated with the detection of both catecholamines and carbohydrates. The advantages, namely, versatility, convenience, ease of operation, and low-cost, of the new design combined with an excellent performance lead to high stability and low detection limits.